Abstract. Wiryono, Wanandi Y, Ilahi AK, Deselina, Senoaji G, Siswahyono. 2019. The local knowledge of the plant names and uses by Semende tribe people in Kaur District, Bengkulu Province,. Local botanical knowledge is essential for the survival of local communities, but there is a global trend of the loss of local botanical knowledge among young generation, which causes serious concern among ethnobotanists. The objectives of this study were: (i) to document the diversity of plant species locally utilized by the people of Semende tribe in Bengkulu, Indonesia, (ii) to know the correlation between botanical knowledge and age of those people, and (iii) to test whether their knowledge was affected by gender. Data were gathered through field observations and interviews with key informants and general respondents consisting of males and females, ranging from 16 to 60 years old. The data were analyzed qualitatively and quantitatively using regression analysis and t-test. The results showed that 106 species of plants were utilized by the people of Semende tribe for 14 types of uses. The knowledge of plant species and uses was positively correlated with age, implying that the young generation lost local botanical knowledge. Men had better botanical knowledge than women. Interaction with plants was presumably the determining factor affecting botanical knowledge. Young people spent less time in gardens than the elders, and so did the women than the men. Conversely, young people spent more time enjoying electronic entertainment than the elders, and so did the women than the men. Deliberate efforts must be done to maintain botanical knowledge among young people.
INTRODUCTION
For generations, people in rural areas have interacted with nature in their surrounding in search of food and other basic necessities, and to avoid dangers in order to survive. Their accumulative knowledge on nature, passed through generations and embodied in their culture, is called traditional ecological knowledge, usually referred to as TEK in literature (Berkes 1993; Pilgrim et al. 2008 ). TEK was not only important in the past, but it is still important today. TEK can be integrated with the conservation biology for a better practice of conservation (Drew and Henne 2006) . With some limitations, TEK can also contribute to sustainable forest management (Rist et al. 2010 ) and ecological restoration (Uprety et al. 2012) .
Part of TEK is local botanical knowledge, or the knowledge of plant names, ecology, and uses. Rural people use their botanical knowledge to meet their daily needs from plants. Villagers used 163 plant species for eight purposes in Banten (Wardah 2003) , 83 plant species for eight purposes in Batu Ampar Village of South Bengkulu District (Wiryono and Lipranto 2013) , and 79 species for ten purposes in Harapan Makmur Village, Central Bengkulu District (Wiryono et al. 2016) . Karo ethnic in Semangat Gunung Village, North Sumatra, even used 109 plant species for food alone (Nisyawati et al. 2017 ) and in Poncokusumo district of East Java, local people used 181 species of plants just for medical purpose (Batoro and Siswanto 2017) .
Because of plant importance in providing human needs, ethnobotanists around the world declared that ethnobotany is the science of survival (Aiona et al. 2007) . It is, therefore, understandable that ethnobotanists have a great concern about the global trend of local botanical knowledge decline (Ramirez 2007; Aswani et al. 2018) .
There have been reports on loss of botanical knowledge among the young generation in some countries, such as in Kolo District, Southwestern Niger (Ayantunde et al. 2008) , in a horticultural village in Dominica (Quinlan and Quinlan 2007) , in Zapotec communities in Mexico (Saynez-Vaquez et al. 2016 ), in Parnaíba Delta, Brazil (Sousa et al. 2012 , in Central Bengkulu District, Indonesia (Wiryono et al. 2017) , and in Subang District, West Java, Indonesia (Suryana et al. 2018) . Many factors contribute to the loss of local botanical knowledge as well as TEK in general, such as modern education (Brosi et al. 2007; Saynez-Vaquez et al. 2016) , the loss access to traditional resources (Turner and Turner 2008) , and penetration of market economy (Godoy et al. 2005; Gómez-Baggethun et al. 2010) .
The loss of TEK may have several consequences. In Argentina, due to lack of botanical knowledge, many poisonous plants are planted as ornamentental plants around kindergartens, increasing the risk of poisoning among children (Cuadra et al. 2012) . The loss of TEK may cause food insecurity and diet diversity triggering diseases such as diabetes in local community, and it also threatens the community-based conservation efforts (Aswani et al. 2018) .
In Indonesia, there have been many studies on ethnobotany, but only few studies have been done on the loss of local botanical knowledge (Pilgrim et al. 2008; Putra et al. 2012; Wiryono et al. 2017; Suryana et al. 2018) . Therefore, this kind of study should be conducted more often. This present study was conducted with the following objectives: (i) to record the diversity of plant species used by the people of Semende tribe in Kaur District, Bengkulu Province, Indonesia, (ii) to determine whether the botanical knowledge of those people was correlated with age, and (iii) to test whether gender affected the local botanical knowledge.
MATERIALS AND METHODS

Study area
This study was conducted in Tebing Rambutan Village, Nasal Sub-district, Kaur District, Bengkulu Province, Indonesia (Figure 1) , from August to October 2018. The village is located near conservation forest, Bukit Barisan Selatan National Park, at the west coast of Sumatra, at altitudes of 25-100 m. The climate is tropical wet with average temperature of 27 o C and annual rainfall of 2800 mm. The population of Tebing rambutan Village is 791, approximately 80% of whom (630) belongs to Semende tribe.
Data collection
Selecting key informants and gathering data of utilized plants Six key informants were interviewed to get data on the plants commonly used by the villagers. The key informants were those considered having more knowledge of plants than ordinary residents. Interviewing key informants for gathering data is commonly done in ethnobotany studies (Tongco 2007) . Each key informant was taken to the gardens to record plant names and their uses in tally sheets. Each plant was photographed. A total of 106 plant species were identified as being used by villagers.
Selecting plants to be shown to respondents
Of the 106 species used by villagers, a total of 50 species, representing each type of use were selected and their images were printed. Each species was shown in two pictures showing the whole plant and a close-up showing its characteristics.
Selecting respondents
Out of 630 villagers belonging to Semende tribe, 64 were selected as respondents to be interviewed. They consisted of 32 males and 32 females, 15-60 years old. 
Interviewing respondents
The personal data of each respondent, namely age, gender, family profession, education, hobby, time spent in garden, and time spent enjoying electronic entertainment (using cellular phones, computers, and TVs) were collected through interview. Then, each respondent was asked to identify the names and uses of each species of plant in the photographs. Similar studies (Setalaphruk and Price 2007; Pilgrim et al. 2008; Wiryono and Nurliana 2011; and Wiryono et al. 2017 ) have also used photographs to test the ability of respondents to identify plants.
Data analyses
The species' names and uses were tabulated and analyzed descriptively. To determine whether the respondent's ability to recognize plant's names and uses were correlated with age, the regression analyses were performed, and to determine whether botanical knowledge was affected by gender, t-tests were conducted. All the statistical analyses were done in Microsoft Office Excel.
RESULTS AND DISCUSSION
The diversity of species utilized by villagers
According to interviews with key informants, 106 species of plants were used by the villagers of Tebing Rambutan for 14 types of uses (Table 1 ). This number was much higher than 48 species utilized by local people in Hiang Forest of Kerinci District, Jambi Province (Andesmora 2017) , 65 species by villagers in Kabena Island, Southeast Sulawesi Province (Rahayu and Rugayah 2010) , 75 species by Tanjung Terdana villagers of Central Bengkulu District (Wiryono et al. 2017 ), but lower than 163 species by villagers in Banten (Wardah 2003) , 122 species by people of Cienda and San Vicente villagers on Leyte island of the Philippines (Langenberger et al. 2009 ). The number of locally used plant species in a village is determined by the diversity of plants species growing in the village and the local botanical knowledge of people.
The top three types of uses in this study were food (52 species), firewood (31) and medicine (30) (Figure 2 ). Food is essential for the survival of humanity. So, it is reasonable that the number of plant species for food was much higher than that for other uses. The species number of food plants also ranked first in Rajegwesi Village, Banyuwangi District, East Java (Pamungkas et al. 2013) , among Baduy Dalam community in Banten (Wardah 2003) and in the community near Hiang Forest of Kerinci District, Jambi Province (Andesmora 2017) . However, the number of food plant species in this study was much smaller than that among Karo ethnic group in North Sumatra, which was 109 species (Nisyawati et al. 2017) , Baduy Dalam people in Banten, 81 (Wardah 2003) , and Tengger community in Bromo Tengger Semeru National Park, East Java, 67 species (Batoro et al. 2013) .
Firewood use ranked second in this study as it did in the community of Hiang Forest of Kerinci (Andesmora 2017) and in Tanjung Terdana Village of Central Bengkulu District (Wiryono et al. 2017 ). Plants for medicinal use ranked third in this study, consisting of 30 species, much lower than 181 medicinal plant species used by villagers Poncokusumo District of East Java (Batoro and Siswanto, 2017) and 127 medicinal plant species by people of Serampas tribe in Kerinci Seblat Jambi Province (Hariyadi and Ticktin 2012) . The indigenous people near Gunung Halimun National Park used 147 species for medicine and cosmetics (Rahayu and Harada 2004) , and the Tengger people in East Java used 120 species as medicines and poison (Batoro et al. 2013) . These data indicate that rural people still practice traditional healing method using local plants.
The correlation between botanical knowledge and age
The botanical knowledge of Semende tribe people was not shared evenly among respondents' age classes (Figs 3  and 4) . The elders knew more about plant names and uses than the young. The regression analyses showed that the age of respondent was positively correlated with his or her ability to identify plants (R = 0.66; R 2 = 0.43; p-value = 3.76E-09; Fig. 5 ) and to mention the plant uses (R = 0.74; R 2 = 0.55; p-value = 2.83 E-12; Fig.6 ). These results indicated that there is a decline in TEK among the young generation. In another study in Tanjung Terdana Village of Central Bengkulu, Wiryono et al. (2017) also reported the same result. In Garifuna, Nicaragua, the young individuals knew much less about the use of plants than the elders (Coe and Anderson 1996) . In Western Himalaya, only the elders (more than 40 years old) knew the medicinal uses of plants, while the young people were practically ignorant of that knowledge (Uniyal et al. 2006) . In Sukamandi Village of Subang, West Java, older people could identify tree ferns better than the young (Suryana et al. 2018) . The results of this study confirm that erosion of botanical knowledge among the young generation is a general trend worldwide (Ramirez 2007; Aswani et al. 2018) .
Age itself is not a factor directly affecting botanical knowledge, but the age of a person is related to certain activities which affect his or her interaction with plants. In this study, we found that age was positively correlated with time spent in gardens ( Table 2 ). The elders visited gardens longer than the young, implying that they had more intensive interaction with plants and thus became more familiar with plants than the young. Conversely, age was negatively correlated with time spent enjoying electronic entertainment (Table 4) . It implied that young preferred playing with electronic gadget to spending their time in nature. Previously, in the US, there was a shift from naturebased to electronic-based recreation, leading to the decline of visits to forest parks or gardens (Pergams and Zaradic 2008) . This alienation from nature is the real cause of botanical knowledge decline among young people. Many aspects of modernization may cause this alienation, such as education (Brosi et al 2007; Saynez-Vaquez et al. 2016) , government programs which lead to the loss access of local communities to traditional resources (Turner and Turner 2008) , and penetration of market economy (Godoy et al 2005; Gómez-Baggethun et al. 2010) . The correlation between age and botanical knowledge is not always linear. In Kolo District of southeastern Niger, the knowledge of plant names increased with age until 50 years old (Ayantunde et al. 2008 ), then, after this age, the knowledge slightly declined, because the old men shifted the responsibilities of herding to the younger ones and they lost knowledge of vegetation. The botanical knowledge can be maintained among young people if they are involved in activities which give them opportunities to interact with plants. In the Andean Highland of Peru and Bolivia, the young did not lose knowledge of medicinal plants (Mathez-Stiefel et al. 2012) because the people in these two regions transferred their knowledge of medicinal plants to their children through teaching or giving the children opportunities to watch the families' use of medicinal plants. In New York, young people who migrated from the Dominican Republic still maintained knowledge of edible medicinal plants because they continued consuming those plants (Vandebroek and Balick 2012) . Note: numbers in the same row followed by different letter were significantly different at 5% significant level. The effect of gender on botanical knowledge The males of Semende tribe, in this study, knew more plant names and uses than the females (Table 4) . Like age, gender itself is not a factor directly affecting botanical knowledge, but in many communities, males and females have different roles which in turn affect the intensity of their interaction with plants. Therefore, in some communities males may have better botanical knowledge than females, but the opposite of this situation may occur in other communities. In western Himalaya, Uniyal et al. (2006) reported that males knew medicinal plants better than females because in the local communities, women had more household obligation, limiting their time for interacting with medicinal plants in the field. In southwestern Niger (Ayantunde et al. 2008) , males had better ability in identifying forage, construction and firewood plants than women, but there was no difference in identifying medicinal and food plants between males and females. Meanwhile, in Garifuna, Nicaragua, males knew field crops and wild plants better than females, but females were more knowledgeable of food and medicinal plants than males because women were the health providers for the family (Coe and Anderson 1996) Like in Garifuna, in rural communities near Chapada Diamantina National Park in Bahia, Brasil, women also knew more medicinal plants than men (Voeks 2007 ) because women's jobs were taking care of family health and maintaining the swiddens and homegardens. In a Caribbean horticultural village, Quilan and Quinlan (2007) also found that women knew more medicinal plant species than men. Meanwhile, several studies in Bengkulu Province, Wiryono and Nurliana (2011); Putra et al. (2012) ; Wiryono et al. (2017) and in Brazil, Sousa et al. (2012) did not find differences in botanical knowledge between males and females. Sometimes, there is an interaction between age and gender. In Boumba, Niger, the knowledge of food plants increased with age only for women (Muller et al. 2015) .
Education and local botanical knowledge
The effect of education was not tested statistically in this study because the number of respondents was not evenly distributed among levels of education. However, the data in Table 5 shows that the ability to names plants decreased with increasing education level. In another study in Pohnpei, Micronesia, Brosi et al. (2007) found that western education contributed to the loss of botanical knowledge among the community. Likewise, in the Zapotec indigenous community in Mexico, botanical knowledge was negatively correlated with number of years of education (Saynes-Vásquez et al. 2016) . In Samburu of northern Kenya, students knew less botanical knowledge than herders of the same age, because the students had less exposure to plants in nature than the herders who spent a lot of time in nature tending livestock (Bruyere at al. 2016) . In this study, the level of respondents' education was inversely correlated with age. Those who finished senior high school were the youngest among the respondents and they knew the least number of species, so the correlation between botanical knowledge and education may be similar to that between botanical knowledge and age. Presumably, it was the less time spent in the gardens which were responsible for the low number of species identified by those who finished senior high school.
In conclusion, we found erosion of botanical knowledge among the young people of Semende tribe. In order to maintain botanical knowledge among young people, there should be deliberate programs from the government and non-governmental organizations which bring the young people to gardens so they become aware of the local natural resources, especially plants.
